Biochemical and molecular analysis of spontaneous and induced mutations at the mouse Mod-1 locus.
We have analyzed five Mod-1 (malic enzyme) mutants at the molecular and biochemical level. Four of these mutants, three electrophoretic variants and one null mutant, were induced by ethylnitrosourea (ENU). Another null mutant was the result of a spontaneous mutation. All of these mutations were heritable in a Mendelian fashion and viable in the homozygous condition. Restriction endonuclease and Southern blot analysis revealed that the spontaneous null mutant possessed an altered restriction fragment banding pattern. All of the ENU-induced mutants possessed normal restriction fragment banding patterns. All 5 mutants produced normal levels of Mod-1-specific mRNA. Only the spontaneous null mutant produced mRNA with altered size, which was consistent with the altered DNA-banding pattern. MOD-1 enzyme activity levels were normal in the three ENU-induced mutants with altered electrophoretic mobility. Enzyme activity was significantly lower than normal in tissues from animals homozygous for the null alleles, however, using Western blot analysis, low but significant levels of MOD-1 protein in Mod-1 null homozygotes were detected.